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Alcohol-related  morbidity  and  mortality  represent  a  major  public  health  problem 
in  the  United  States,  particularly  among  young  males.  Standardized  comparisons  of 
alcohol  use  have  demonstrated  that  military  members  consume  more  alcohol  than 
matched  civilians.  To  quantify  the  impact  of  alcohol  use  by  active  duty  Air  Force 
members  for  calendar  year  1990,  we  reviewed  283  death  certificates  and  analyzed 
the  cause  of  death  using  the  Alcohol-Related  Disease  Impact  (ARDI)  computer 
program.  Injuries  accounted  for  73%  of  all  deaths  among  active  duty  Air  Force 
personnel  with  motor  vehicle  accidents  (MVAs)  comprising  31%  of  total  mortality. 
Sixty-six  deaths  (23%)  were  attributable  to  alcohol-related  causes  and  accounted 
for  2,300  years  of  potential  life  lost  before  age  65.  Analysis  of  blood  alcohol 
levels  taken  from  a  subset  of  active  duty  deaths  from  MVAs  and  suicides  yielded 
alcohol-attributable  fractions  which  were  similar  to  those  obtained  by  the  ARDI 
method.  The  implications  of  these  findings  and  the  use  of  the  ARDI  analysis  in 
emphasizing  and  targeting  public  health  programs  in  military  populations  are 
discussed. 
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Alcohol-related  morbidity  and  mortality  represent  a  major  pub¬ 
lic  health  problem  in  the  United  States,  particularly  among 
young  men.  Standardized  comparisons  of  alcohol  use  have  dem¬ 
onstrated  that  members  of  the  military  consume  more  alcohol 
than  matched  civilians.  To  quantify  the  impact  of  alcohol  use 
by  active  duty  members  of  the  Air  Force  for  calendar  year 
1990,  we  reviewed  283  death  certificates  and  analyzed  the 
cause  of  death  using  the  Alcohol-Related  Disease  impact 
(ARDI)  computer  program.  Injuries  accounted  for  73%  of  all 
deaths  among  active  duty  Air  Force  personnel,  with  motor  vehi¬ 


cle  accidents  (MVAs)  accounting  for  31%  of  total  mortalits. 
Sixty-six  deaths  (23%)  were  attributable  to  alcohol-related 
causes  and  accounted  for  2,300  years  of  potential  life  lost 
before  63  years  of  age.  Analysis  of  blood  alcohol  levels  taken 
from  a  subset  of  active  duty  deaths  resulting  from  MVAs  and 
suicides  yielded  alcohol-attributable  ti.'  tions  similar  to  those 
obtained  by  the  ARDI  method.  Periodic  assessment  and  dissem- 
inatioi'  of  alcohol-related  mortality  statistics  in  the  military 
using  t.te  ARDI  methodology  represent  an  important  public 
health  education  tool.  [Am  J  Prev  Med  1993;9:220-3| 


Within  the  past  decade,  alcohol  use  and  abuse  have  received 
increased  attention  as  major  preventable  causes  of  morbidity 
and  mortality.  Alcohol-associated  events  are  the  second  leading 
cause  of  premature  death  in  the  United  States,  accounting  for 
1.5  million  years  of  potential  life  lost  (YPLL)  before  the  age  of 
65.'  Alcohol  has  been  associated  with  intentional  (suicide, 
homicide)  and  unintentional  injuries  (motor  vehicle  and  boating 
accidents,  falls,  fires,  drownings,  and  other  injuries).  Uhronic 
alcohol  ingestion  is  a  risk  factor  for  a  wide  range  of  cardio¬ 
vascular,  respiratory,  digestive,  mental,  and  metabolic  disorders, 
and  for  malignant  neoplasms.-  Significant  direct  and  indirect 
economic  costs  have  been  attributed  to  alcohol  abuse.' 

National  surveys  of  civilian  alcohol  use  have  consistently 
shown  that  young  men  have  the  highest  rate  of  both  “heavy 
drinking”  (greater  than  one  ounce  of  ethanol  a  day)  and  “binge 
drinking”  (five  or  more  drinks  per  occasion).'*  '  Even  though 
self-reported  consumption  of  alcohol  may  significantly  under¬ 
estimate  actual  use,*’  self-reported  alcohol  consumption  is  an 
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important  indicator  ot  infury  risk.  Per  capita  sales  of  alcohol 
show  a  positive  correlation  with  self  reported  consumption  and 
high-risk  behaviiir.”  Even  though  both  alcohol  consuniption' 
and  alcohol-related  traffic  f.italiiies  have  been  decreasing 
recently,”  alcohol  abuse  continues  to  pose  a  significant  public 
health  problem. 

.Standardized  comparisons  of  .ilcohol  use  m  military  and 
civilian  populations  have  shown  a  consistent  pattern  ot 
incre;ised  alcohol  use  among  current  or  former  members  ot  the 
military."'-''  Since  1980,  the  Department  of  Defense  (DOD 
has  conducted  periodic  worldwide  surveys  ot  active  duty  mili¬ 
tary  personnel  to  estimate  the  prevalence  ot  drug  and  alcohol 
use  and,  most  recently,  a  wide  variety  ot  other  health-related 
beh.iviors.  We  compared  standardized  rates  of  alcohol  use 
among  civilians  from  the  1985  National  Household  Survey  on 
Drug  Abuse  with  the  1985  Worldwide  Survey  ot  Alcohol  and 
Nonmedical  Drug  Use  among  Military  Personnel.  .After  control 
ling  tor  known  predictors  ot  alcohol  use  (age,  sex,  r.ice /eth¬ 
nicity,  education),  we  found  th.ii  military  personnel  were 
significantly  more  likely  than  civilians  to  use  alcohol  and  to 
drink  heavily  (heavy  alcohol  use  reported  by  I  I'k.  of  civilian 
and  2().8"''i.  of  military  respondents). 

Based  upon  the  major  impact  of  alcohol  on  mortality  in 
young  populations  and  the  consistent  finding  that  military  per¬ 
sonnel  arc  more  likely  to  drink  and  drink  more  heavilv  than 
their  civilian  counte’-parts,  we  estimated  the  impact  of  alcohol- 
related  disease  vm  the  U.S.  Air  Force  .ictive  duty  population  for 
1990.  We  employed  Alcohol-Related  Disease  Impact  (ARDI),  a 
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computer  software  program  used  for  both  national  and  state 
estimates  of  alcohol-related  disease  impact  in  the  public  health 
sector.^' 


METHODS 

This  study  estimates  alcohol-related  mortality  in  the  U.S.  Air 
Force  for  calendar  year  1990.  Some  alcohol-related  mortality 
estimates  (motor  vehicle  deaths  and  suicides)  are  compared 
with  blood  alcohol  detected  at  autopsy. 

We  calculated  alcohol-related  mortality  estimates  using  the 
ARDl  software. '“*  ARDI  is  a  menu-driven  applications  software 
package  that  operates  a  set  of  linked  spreadsheets.  It  permits 
rapid  calculation  of  alcohol  use,  misuse,  and  disease  in  popula¬ 
tions  using  demographic,  mortality  and  aggregate  health  care 
cost  data.  ARDl  is  similar  in  design  to  the  second  generation 
version  of  Smoking-Attributable  Mortality,  Morbidity,  and  Eco¬ 
nomic  Costs  software  that  produced  estimates  of  the  disease 
iiiipau  uf  cigarette  .^moking.''  '*  ARDl  calculates  both  epidem¬ 
iologic  and  health  economic  measures.  Tlieoe  ineasures  include 
alcohol-attributable  mortality,  alcohol-related  YPLL,  direct 
health  care  costs,  indirect  mortality  costs,  indirect  morbidity 
costs,  nonhealth  sector  costs,  and  costs  for  fetal  alcohol  syn¬ 
drome. 

Alcohol-attributable  mortality  is  estimated  by  compiling  a  set 
of  diagnoses  generally  accepted  as  causally  linked  to  alcohol  use 
and  misuse.  Alcohol-attributable  fractions  (AAFs)  are  then 
applied  for  each  diagnosis  each  five-year  age  group  for  men 
and  women.  AAFs  are  defined  as  the  percentage  of  cases  of 
injury  or  disease  associated  with  alcohol  use.  Alternatively,  the 
AAF  defines  the  proportion  of  disease  or  injury  that  potentially 
could  have  been  prevented  in  the  absence  of  alcohol  use  or  mis¬ 
use.  Chronic  disease  AAFs  are  estimated  using  data  from  clini¬ 
cal  case  series  and  analytical  epidemiologic  studies;  AAFs  for 
injuries  are  estimated  from  surveillance  studies.  For  alcohol- 
defined  diagnoses  (e.g.,  alcohol  poisoning,  acute  alcoholic  hepa¬ 
titis,  etc.),  all  deaths  were  ascribed  to  alcohol  use  and  misuse, 
and  the  AAF  was  set  to  unity  (1.0). 

We  abstracted  cause  of  death  from  all  death  certificates  for 
Air  Force  active  duty  personnel  for  calendar  year  1990.  For 
each  diagnosis,  five-year  age-group-specific  mortality  rates  and 
confidence  intervals  (Cls)  were  calculated.  Alcohol-related 
deaths  estimated  by  the  ARDl  software  package  were  compared 
to  autopsy  data  from  the  Office  of  Special  Investigations  (OSI) 
(suicide  and  homicide  deaths)  and  the  Air  Force  Safety  Center 
(motor  vehicle  accident  deaths).  Because  reliable  data  for  direct 
(medical)  and  indirect  (last  earnings,  etc.)  costs  in  the  military 
setting  were  not  available,  we  did  not  analyze  economic  impact. 

YPLL  were  calculated  to  age  65  using  previously  described 
methods.'^  We  used  U.S.  all-races  data  for  1985  to  calculate 
alcohol-related  YPLL.  The  YPLL  is  sensitive  to  both  the  num¬ 
ber  and  prematurity  of  deaths.  The  alcohol-related  YPLL  repre¬ 
sents  the  sum  of  years  of  life  lost  for  all  deaths  attributed  to 
alcohol  use  and  misuse. 


RESULTS 

In  1990,  there  were  511,896  active  duty  members  of  the  Air 
Force,  of  whom  70,609  (14%)  were  women.  Approximately 
15%  of  Air  Force  members  were  black,  and  4%  were  cate¬ 


gorized  as  other,  iwo  hundred  and  ninety-one  deaths  of  active 
duty  personnel  were  reported;  9  (.1%)  were  women.  Death  cer¬ 
tificates  were  obtained  and  reviewed  for  28,1  (97%)  of  these 
deaths.  Subsequent  analysis  was  limited  to  those  deaths  for 
which  death  certificates  were  obtained. 

Intentional  and  unintentional  injuries  accounted  for  76‘'/o  of 
total  mortality  (216/281).  Motor  vehicle  accidents  (MVAs) 
accounted  for  11%  (87/281)  of  the  total;  suicide,  for  16% 
(44/281);  homicide,  (for  4%  (10/281);  and  drowning,  for  l'’/o 
(9/281).  Thirty-three  of  the  18  aircraft  accid  mt  deaths  (includ¬ 
ing  a  mass-casualty  accident)  occurred  as  a  result  of  military 
aircraft  operations,  and  six  deaths  occurred  from  other  on  duty 
incidents.  These  19  operationally  related  deaths  were  not 
included  in  the  ARDl  analysis.  Forensic  investigation  of  these 
deaths  did  not  reveal  any  evidence  of  alcohol  involvement. 

Cardiac  events  caused  17%  (49/281)  of  the  deaths.  Deaths 
classified  as  “other”  (6%,  18/281)  included  those  secondary  to 
cerebrovascular  disease,  infections,  and  neoplasms. 

Based  on  the  application  of  the  ARDl  model  to  the  mortality 
data,  we  found  that  66  active  duty  persons  died  from  alcohol- 
related  causes  (21%  of  total  Air  Force  mortality)  (Table  1). 
Women  accounted  for  only  1  (4.5%)  of  the  alcohol-related 
deaths.  Alcohol-related  mortality  (ARM)  accounted  for  11%  (1 
of  9)  of  the  female  deaths  and  23%  (61  of  274)  of  the  male 
deaths.  MVAs,  suicides,  miscellaneous  injuries,  and  homicides 
were  the  leading  causes  of  alcohol-related  deaths. 

The  Air  Force  Safety  Center,  which  records  and  reviews 
injury  data  involving  Air  Force  active  duty  personnel,  recorded 
92  MVA  deaths  in  1990.  Blood  alcohol  information  was  avail¬ 
able  on  76  (83%)  of  MVA  deaths.  The  presence  of  alcohol  was 
either  recorded  in  a  yes/no  format  or  by  a  specific  blood  alco¬ 
hol  level  ranging  from  .02  to  .40  |jig/dL.  Detectable  blood  alco- 


Table  1.  Alcohol-attributable  fractions  (AAFs),  cause-specific 
mortality,  and  estimated  alcohol-related  mortality  (ARM), 
active  duty  members  of  the  U.S.  Air  Force,  1990 

Diagnosis  (ICD-9-CM  rubric)  AAFs  No.  deaths  ARM'' 

Unintentional  injuries 

Motor  vehicle  accidents 

0.42 

87 

17 

(E810-E825) 

Air/space  transport  accidents 

0.16 

5 

1 

(E840-E845) 

Accidents  caused  by  fires 

0.45 

1 

0 

(E890-E899) 

Accidental  drownings  (E910) 

0.18 

9 

1 

Other  injuries 

0.25 

22 

6 

Intentional  injuries 

Suicide  (E950-E959) 

0.28 

44 

12 

Homicide  (E960-E969) 

0.46 

10 

5 

Digestive  diseases 

Alcoholic  fatty  liver  (571.0) 

1.00 

2 

2 

Cardiovascular  diseases 

Essential  hypertension  (401) 

0.08 

2 

0 

Cerebrovascular  disease 

0.07 

1 

0 

(430-418) 

Total 

185 

66 

•'Rounded  to  nearest  whole  number. 


hoi  was  found  at  autopsy  in  37  (49%)  of  those  tested.  Sixteen 
deaths  were  recorded  in  those  younger  than  21  years  of  age  (the 
legal  drinking  age  in  most  states),  and  at  autopsy  detectable 
alcohol  levels  were  found  in  10  (63%). 

The  OSl  is  the  Air  Force  organization  responsible  for  crimi¬ 
nal  investigations  and,  as  part  of  this  responsibility,  investigates 
all  Air  Force  active  duty  suicides.  In  1990  the  OSl  recorded  5 1 
suicide  deaths.  Blood  alcohol  was  checked  in  42  of  these  deaths 
and  was  found  in  16  (38%)  of  those  tested. 

Age-specific  alcohol-related  death  rates  were  highest  in  the 
sl9  years  and  45—49  years  age  groups  (Table  2).  The  crude 
ARM  death  rate  was  12.9  per  100,000  active  duty  members  of 
the  Air  Force. 

The  alcohol-related  deaths  drop  from  the  group  comprising 
personnel  younger  than  20  years  of  age  to  the  following  groups, 
until  they  rise  in  those  personnel  45-49  years  of  age.  Deaths 
for  those  younger  than  20  and  older  than  40  are  based  on  rela¬ 
tively  small  populations-at-risk  and  are  quite  variable.  Nev¬ 
ertheless,  personnel  at  these  extremes  of  the  age  distribution 
appear  to  be  at  substantially  increased  risk  of  ARM. 

YPLL  as  a  result  of  alcohol  are  shown  in  Figure  1.  ARM 
accounted  for  almost  2,300  YPLL  before  age  65,  with  unintc.i- 
tional  injuries  accounting  for  72%  of  the  total.  MVAs  are 
clearly  the  primary  cause  of  excess  YPLL. 


DISCUSSION 

Population-based  estimates  of  the  morbidity  and  mortality 
attributable  to  modifiable  risk  factors  have  been  shown  to  be 
an  effective  means  of  measuring  the  impact  of  smoking  and 
alcohol  abuse  in  civilians.  Such  calculations  are  very  useful  for 
educational  purposes,  initiating  public  health  interventions,  and 
monitoring  the  impact  of  health  promotion  programs  or  secular 
changes  in  risk  factor-related  diseases  and  deaths.  Available 
demographic  data  and  prevalence  of  these  risk  factors  in  the 
military  services  create  a  particularly  appropriate  population  for 
such  periodic  epidemiological  assessments. 

The  U.S.  Air  Force,  like  the  other  military  services,  is  pre¬ 
dominantly  composed  of  healthy  young  men.  In  1990,  54%  of 
the  Air  Force  population  were  men  younger  than  30,  and  77% 
were  younger  than  40.  With  this  age  pattern,  not  surprisingly, 
the  leading  cause  of  death  among  active  duty  members  in  a 
noncombat  environment  is  unintentional  injuries,  with  the  vast 


Table  2.  Alcohol-related  mortality  rates  by  age,  active  duty 
members  of  the  U.S.  Air  Force,  1990 


Age-specific 


Age 

Alcohol-related 

deaths 

Population 

rate  per  100,000 
(95%  Cl) 

17-19  years 

3 

4,993 

60  (0,  128) 

20-24  years 

19 

113,792 

17  (9,  24) 

25—29  years 

16 

134,956 

12  (6,  18) 

30—34  years 

12 

109,202 

11  (5,  17) 

35—39  years 

9 

80,465 

11  (4,  18) 

40—44  years 

3 

49,759 

6  (0,  13) 

45—49  years 

4 

15,326 

27  (1,  52) 

2,000  I - 
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figure  I.  Alcohol-related  years  of  potential  life  lost  (YPLL)  to 
age  6.5  hy  cause,  active  duty  members  of  U.S.  Air  force,  1990. 


majority  of  those  from  MVAs.  Similarly,  suicide  and  homicide 
are  significantly  important  causes  of  mortality.  Excessive  alco¬ 
hol  consumption  is  the  single  most  important  preventable  cause 
of  death  in  this  population. 

The  exact  percentage  of  intentional  and  unintentional  injuries 
that  can  be  associated  with  alcohol  use  in  the  U.S.  Air  Force  is 
problematic  for  many  reasons.  ARDI’s  estimates  of  AAFs  rely 
upon  civilian  U.S.  injury  surveillance  studies  that  reported  alco¬ 
hol  involvement.  As  such,  AAFs  are  dependent,  to  a  significant 
degree,  upon  the  prevalence  of  alcohol  consumption  in  the 
studied  populations.  In  addition,  such  studies  are  constrained 
by  the  lack  of  standardized  units  for  measuring  blood-alcohol 
concentration  and  disparities  in  defining  intoxication. 

Likely,  the  ARDl  underestimates  the  true  impact  of  alcohol- 
related  deaths  in  our  population  of  aaive  duty  personnel.  Com¬ 
parisons  of  alcohol  use  demonstrate  that  members  of  the  mili¬ 
tary  are  substantially  more  likely  to  drink  and  drink  heavily 
than  matched  civilians.  The  ARDl  software  uses  civilian  popu¬ 
lation  estimates  of  ARM  that  reflect  civilian  alcohol  consump¬ 
tion  patterns.  One  would  expect  that  the  AAF  for  injuries  and 
illnesses  among  military  personnel  is  likely  to  be  higher  than 
that  calculated  by  the  ARDl  method.  Analysis  of  blood  alcohol 
levels  obtained  at  autopsy  from  Air  Force  injury  victims  indi¬ 
cates  a  slight  elevation  in  the  percentage  of  deaths  with  alcohol 
involvement  compared  to  ARDl  estimates  (Air  Force  AAF  for 
MVA  is  49%  versus  the  42%  calculated  by  ARDl;  Air  Force 
AAF  for  suicide  is  38%  versus  28%  calculated  by  ARDl).  Alter¬ 
natively,  perhaps  the  strict  Air  Force  policy  against  drunken 
driving  and  the  increasing  emphasis  on  alcohol  education  pro¬ 
grams  offsets  to  some  (unknown)  degree  an  even  greater  poten¬ 
tial  disease  impact  in  this  population. 

The  DOD  has  progressed  significantly  toward  decreasing 
drug  and  alcohol  abuse  among  military  personnel.  The  percent¬ 
age  of  military  personnel  who  used  any  drugs  in  the  past  30 
days  declined  from  27.6%  in  1980  to  4.8%  in  1988.  The  per¬ 
centage  who  were  heavy  drinkers  declined  from  14.1%  in  1980 
to  8.2%  in  1988.*“  However,  much  remains  to  be  done,  partic¬ 
ularly  with  regard  to  excessive  alcohol  use.  The  high  rate  of 
alcohol-related  deaths  and  YPLL  in  the  military  population 
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yDungcr  than  21  years  (the  legal  drinking  age  in  must  states!  is 
disturbing. 

Ihese  serviee-speeitie  estimates  mav  prow  to  be  partieularly 
usetul  in  targeting  edueational  strategies  tor  young  aetive  duty 
members  ot  the  Air  Force  in  recruit  training  and  tirst  .issign- 
ments,  commanders,  and  health  care  professionals.  Health  pro¬ 
motion  programs  conducted  .it  base  level  tor  active  duty 
personnel  should  emphasi/e  esiucation  about  moderation  ot 
alcohol  intake  and  ot  se.it  belt  use.  File  U.S.  i’revcntive  Si.-  ices 
Idsk  Force  has  recommended  that  health  care  providers  mi|uire 
about  alcohol  use  routinely  during  periodic  medical  exaniina- 
tioiis.'"  Selected  mstruments,  such  as  the  "(  .\CiFl"  i|uestioii- 
naire,-"  could  be  used  ettectiiely  to  nlentiti  individuals  with 
possible  problem  drinking.  Rotitme  assessment  m  the  emer¬ 
gency  room  ot  alcohol  use  patterns  m  .Air  Force  personnel 
Involved  in  intentional  or  unintentional  miuries  sould  also 
prove  ertective  m  the  early  detection  and  treatment  ot  alcohol 
abuse. 

The  active  duty  member  ot  the  militarv  is  vounger  aiisi 
healthier  than  the  general  population.  \X  hile  carsliov.is>.ul.ir  dis¬ 
ease  and  cancer  and  their  attendant  risk  factors  (smoking, 
hypertension,  overnutrition,  sedentary  htestvie,  etc.)  are 
addressed  in  most  health  promotion  etforis,  the  le.ulmg  cause  of 
death  m  the  predotiimainly  m.ile  Air  Force  population  is  m|ury, 
which  IS  frec|ueiitly  associated  with  il'dhol  use  and  misuse. 
Periodic  assessment  ot  alcohol-related  disease  d.it.i  and  dissem¬ 
ination  of  results  to  specific  targeted  populations  will  enhaiwe 
current  efforts  to  decrease  alcohol  abuse.  This  effort  shotild 
decrease  the  numbers  of  alcohol-related  miuries  in  militarv  per¬ 
sonnel. 


The  views  expressed  in  this  article  .ire  the  .uiihors'  .iiul  do  iioi  iieces- 
s.irilv  reflect  policy  ot  the  H,.h,  ,\ir  Force  or  the  nep.irtmenl  ol  Delense. 

RFFFRFNCFS 

1.  Foege  WFI,  Aniler  KVi',  White  C  (  .  (  losing  the  gap.  |.\,M  A 
l‘■lSs;2.s4:  l.iss-ti, 

2.  (.  enters  tor  Ihse.ise  (  onirol.  .Xlsoliol-relatesl  niort.ihtv  .nut  \e.irs  ot 
potential  lite  lost  —  Unitesl  States,  PtS".  ,\I.\1\X'K  1 4^10;  tsg  |  - 

(.  Kice  1>P.  Kelni.in  S.  .Miller  I  S.  Fstnn.ues  ot  economic  costs  ot 
alcohol  and  drug  abuse  and  mental  illness.  I'tSs"  and  I4X.S’.  Public 
Health  Rep  1 49  1 ;  1  l)(,:2Sll-4,I, 

4.  Willi.inis  (it),  lanfonr  .\f,  Iterrolncci  1).  ISmiknig  levels,  knowledge. 


and  associ.iled  cli.ir.Ktensins,  |n,Ss  .\tilS  tnidings.  ISitilK  He.ilrh  Rip 

|9Sh;101  :s9t-S. 

1.  t  enters  tor  Htse.tse  t  onrro).  tk-ti.ii  lor.i)  nsk  gn  tors  snricill.ime. 
|9SS.  MVXR  |990;(9  ssd 

h  .Midaink  1.  the  v.iliditi  ol  self  uported  alcohol  consumption  and 
.licohol  protiieins:  ,i  Iner.niire  review.  Hr  1  .Addict  1 9S2;"'^;  ( s 

~.  .\nda  RF.  Williamson  HI,  Remington  I’l  .  .Mcohol  .nid  lat.il  miuries 
Jilt. mg  US  adults.  Finding',  trom  the  \t-IRNI  SI  Fpidcnnologic  Follow 
npStiidv.  lAM.A  l4SS;2(vO:2s29-  52. 

S.  C  enters  tor  Hise.ise  i  ontrol.  .-Vpp.iretit  per  c.ipit.il  eth.niol 
consumption  -  United  States,  |9  _inSh.  .M.MW  R  |9S4;  tSiSUii- i. 

9.  (  enters  tor  Disease  C  ontrol.  .Mcohol  related  tr.ittic  t. it. ililies --  United 
States,  I9S2-I9S9,  .M.MWR  I  990H9:SX9^9  | . 

iU.  Richards  MS,  Cioldberg  J,  Rodni  .MH,  .Xnderson  RF  .'Mcoliol 
coiisumption  and  problem  drinking  in  white  male  veterans  and 
nonveterans,  .-\ni  )  Public  Health  1 9S9;~9:  111  1  | ~ s. 

It.  Richards  .MS,  (mldberg  ).  .\nderson  R|.  Rodni  .MH.  .'\lcohol 
coiisumption  and  problem  drinking  ni  X'letn.im  era  veterans  and 
iionveterans.  )  Stud  .Alcohol  199();S  1 :  (4r.-402. 

12.  Hr.iy  R.M,  .M.irsden  ,MI  ,  Peterson  .MR.  st.nul.irdi/ed  conip.irisons 
ol  the  use  ot  alcohol,  drugs  and  cigarettes  among  military  personnel 
and  civil. ans.  .-Xm  |  Public  Health  1 99 1  ;,s  I  .■,Shs-.9, 

I  (.  (  enters  tor  Disease  (  ontrol.  .Mcohol-related  disease  niipact 
Wisconsin.  19HS,  M.MWR  1 99(1;  (9;  I  "S-H". 

14.  (  enters  tor  Disease  (  ontrol.  ,ARD1.  .Alcohol-related  disease  impact: 
computer  soitw.ire  and  dociniient.itioti.  October  |9X9. 

Is.  (  enters  tor  Disease  (  ontrol.  1  e.ids  from  the  .M.MWR'  State 
specific  estimates  ot  stiioking-attnbutable  mortality  and  years  ot 
potential  lite  lost — Ihiited  States,  f9S’,s'.  /.A.M.-X  |9,S9;26  I :  J  i- (, 

16.  Ueiiters  lor  Disease  Uontrol.  S.A.M.MFU  II.  sniokmg-attribut.ible 
itiortaliry,  morbidity  and  economic  costs:  computer  sotrware  and 
docnmenration.  .April  1 9911. 

I~.  (  enters  tor  Dise.ise  (  ontrol.  Premature  mortality  in  the  United 
States:  public  health  issues  in  the  use  ot  years  ot  potential  life  lost. 
.MMWR  I9S6;A5  (S2!. 

15.  Hr.iy  R.M,  .M.irsden  Ml  ,  Herbold  |R,  Peterson  MR.  Progress 
toward  eliminating  drug  and  alcohol  abuse  among  military  personnel. 
.Armed  Forces  and  Society  1 99  ’ ;  1  S;4):4~6-9h. 

|9.  (I.S.  Preventive  Services  task  Force,  (nude  to  clinical  preventive 
services  —  an  .issessmeiit  ot  the  eltectiveness  ot  169  interventions. 
Haltiniore:  Williams  and  Wilkins,  I9,S9. 

2(1.  Fwing  l.-A.  Detecting  alcoholism,  the  (  age  (Questionnaire.  jA.M.A 
|9S4;252:l9(IS-~, 


V 


Am  I  Fret'  Med  I993;9(4)  223 


